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The purpose of the supply chain management is to ensure a competitive advantage as well as specific added value for the benefit of all supply chain links. Appropriate management practices generate many benefits, allow for savings in particular segments of the supply chain by means of cost reduction, which in turn directly leads to the competitiveness of enterprises belonging to a specific chain. The above-mentioned issues have become the subject of this thesis. Therefore, the British American Tobacco distribution network is strategically analyzed. A location and number of distribution centers will be i.a. taken into account. Reduction in the number of distribution centers will be suggested in order to reduce logistics costs in the supply chain, i.e. transport and storage. The studies were carried out based on the analysis of flows and route planning of the logistics operator for the transport of the company's products.
Introduction
Due to the dynamic development of production and trade, many companies, those operating globally in particular, are forced to constantly invest in their development and optimization. This is caused by demanding competition, the introduction of products having shorter life cycle and growing customer requirements (Michałek et al., 2010) . The above-mentioned factors, together with the continuous progress of areas such as communication and transport, are the drivers of the development of supply chains and techniques of its effective management in enterprises focused on the total profit maximization.
The supply chain is a logistics concept that means the flow of raw materials, materials, semi-finished products, goods, as well as information and knowledge, from the place of their creation to final recipients, i.e. to customers (Rutkowski and Polak, 2016; Sadiku et al., 2018) .
The efficiency and effectiveness of supply chain management is conditioned by the integration of all logistics processes in the supply chain. Supply chain management integrates appropriate functions, processes and actions that are responsible for various aspects of the flow of goods, information and money and thus contributes to effective brand building (Wincewicz-Bosy, 2013) .
Contemporary supply chain management is mainly focused on meeting customer requirements. One of the conditions for efficient and effective functioning of the supply chain is the decision-making process related to synchronization of physical, information and financial streams of demand and supply between participants in order to achieve their competitive advantage and added value for the benefit of all its links, customers and other entities (Barcik and Kubański, 2011) .
According to many authors, processes and activities related to supply chain management, i.e. joint planning, forecasting, replenishment as well as inspection and control of related processes in the supply chain are possible due to the minimization of the total costs of product flows and information maintaining at the same time the level of supply quality required by the customer as well as ensuring the shortest possible order processing and the highest possible reliability, frequency and flexibility of supplies (Waściński, 2014; Ocicka, 2016, Agrawal and Narain, 2018; Kuboń and Krasnodębski, 2010; Thaku and Anbanandam, 2016) .
Material and Methods
The main focus of the thesis concerns the role of supply chain management in modern business on the basis of an analysis of the strategic distribution network of British American Tobacco, which is part of the international tobacco group, British American Tobacco (BAT). Considerations will particularly regard the selected components of the chain along with the calculation of costs of the suggested logistics solutions with regard to the analyzed enterprise.
The studies were carried out based on the analysis of flows and route planning of the logistics operator for the transport of the company's products.
The purpose of this detailed analysis was to verify planned routes and adapt new ones, if there were changes to the network. For the purpose of the study's objective, the distribution network will be first analyzed with regard to the location and number of distribution centers. For the purposes of the analysis, indicative maps with cross-docks assigned to distribution centers will also be presented.
To determine possible savings, a scenario assuming a reduction in the number of distribution centers and resulting changes in transport will be specified. Due to the calculated costs for individual scenarios based on the detailed analysis of and route planning based on the introduced changes to the distribution network, possible savings for the annual budget estimation will be demonstrated together with the suggested changes in the supply chain.
British American Tabacco data from 20 January 2018 to 20 February 2018 was used for analysis. Ortec software was used to optimize logistics resources for the company. The purpose of the work was established by the need to select distribution network optimal for the company, which is one of the strategic decision-making problems of the logistics of the analyzed company, particularly due to the length of the distribution network and the large number of intermediate partners in the distribution network that extends delivery time of the final product to the customer.
Results and Discussion
Activity of British-American Tabacco in Poland is a part of the international tobacco concern, British American Tobacco (BAT). The sales are in more than 200 markets worldwide. The British American Tobacco Group has two companies in the Polish market, seated in Augustów and Warsaw (http://www.bat.com.pl/).
Five distribution centers specified as a DC (Distribution Center) constitute the basis for BAT distribution in Poland. Each center handles assigned cross-dock warehouses and wholesale delivery points. These are: DC Dąbrowa Górnicza with a volume share of 30%, DC Poznań − 35%, plant DC Augustów − 7%, and DC Teresin − 16% and DC Toruń − approx. 12%. The planning region is an area handled by the distribution center.
The costs of maintaining goods in the supply chain as well as the awareness that customers require goods to be delivered at the corresponding frequency and on time, confirm that organization of the supply chain so that to enable the quickest possible reaction to changes in market expectations, is of great importance. To meet the above requirements, BAT uses a cross-docking solution. Cross-docking includes unloading, segregation or goods consolidation and loading. This solution is used in the company mainly due to the fact that a product in the form of a finished product is taken out from one central location only, i.e. the plant in Augustów, from where it goes to individual distribution centers and cross-docks assortment management system adapted to the current needs of the client (Galbreth et al., 2008) . Figure 1 illustrates the map of Poland with distribution centers and the direction of goods flow from the factory to distribution centers and from centers to cross-docks in particular cities.
Figure 1. BAT Logistics structure in Poland
Distribution constitutes one of the key links in the enterprise's logistics system. Product delivery from the supplier's warehouses to the customer's facilities is one of the major tasks. This process should be carried out at the lowest possible cost and should meet customer's requirements regarding service and support. In practice, this often means distribution cost reduction and customer service quality increase.
To follow the purpose of this article, due to the observation of the distribution network of British American Tobacco, it was possible to make a strategic decision to exclude DC Toruń from the distribution network and to try to generate savings in supply chain management by reduction in the company's logistics costs. The decision to turn off the distribution center in Toruń was based on such factors: DC Toruń has the smallest transport fleet, it is located near two other operational centers (including modern DC Poznań), which leads to the consideration of DC transformation into a cross-dock and the sum of kilometers of deliveries to be made for DC in Toruń is the second smallest value (Table 1) after DC in Augustów.
Based on the analyzes carried out, it may be stated that location of the plant in Augustów is the main factor affecting the number and location of distribution centers. Due to the poor development of road infrastructure, there are no motorways or highways that lead directly to the plant. What is more, with regard to the volume (number of high-volume points), the regions with the highest sales are located far from Augustów, which directly results in the number of distribution centers maintained (Fig. 2 and 3) . High-volume points for BAT mean both short-and long-term customers which, in their customer profile built by the company, are characterized by high sales. 
. Optimal cross-dock assignment to distribution centers upon exclusion of DC in Toruń
Before carrying out the detailed research regarding the logistics costs incurred, Tables 1 and 2 illustrate the sum of kilometers to be made during a week from DC in Toruń and after its liquidation (transformation into a cross-dock).
DC in Toruń has to made over two and a half thousand kilometers a week in total. Upon liquidation, some kilometers would be taken over by DC Augustów, DC Poznań and DC Teresin. As it results from Tables 1 and 2, the number of kilometers of routes made by DC Teresin will change slightly (approx. 200 km less). It is caused by automatic conversion of routes by the program based on the most optimal solution. In general, upon exclusion of DC Toruń, the number of kilometers to be made per week will increase by approx. 2,000 km (precisely, 1,895.5 km).
Moving to the next stage of the study regarding cost analysis, the costs of storage and transport were only taken into account in the calculations, assuming the lack of new potential wholesale customers; the costs of contract termination with the tenant of the facility constituting the distribution center were not taken into account as well. The analysis also does not include verification of risk associated with moving the warehouse process from the distribution center in Toruń. Calculations for the detailed budget were made on the basis of route planning, where the planning period is one week, and on the basis of BAT data concerning storage costs. The below specified values are estimates of the annual budget. Both scenarios (scenario including DC in Toruń and scenario excluding DC in Toruń) were calculated assuming the same initial conditions (e.g. fixed price per liter of diesel fuel). Table 3 and 4 present the results of the conversion of i.a. transport costs, number of hours, number of pallets, loading volumes etc. for transport planning for the variant with and without DC Toruń. Upon the exclusion of DC Toruń, an increase in the number of kilometers on the planned routes and thus the working time of drivers may be observed. What is more, this action lead to the increase in the percentage of car loading, which directly results in more efficient use (in table 3 and 4: number of colli to deliver which means number of items to be shipped). Table 5 presents the budgets for the scenario with the number of distribution centers left unchanged and the scenario assuming the exclusion of the distribution center in Toruń. Upon the center transformation into a cross-dock, it is estimated that there will be a decrease in storage costs by approx. 3% and a simultaneous increase in transport costs of 3% per year. However, due to significantly higher storage costs compared to transport costs, an estimate of an annual sum of costs will result in savings of approx. 3.5% (approx. PLN 600,000). As it was mentioned before, the analysis did not take into account the costs of DC Toruń transformation into a cross-dock or the costs of lease contract termination for warehouse space in DC Toruń. Calculated savings, however, allow for practical, initial analysis of the further development of British American Tobacco. The DC Toruń liquidation scenario may be considered e.g. upon the termination of the current warehouse space lease contract, which allows to avoid the costs of contract termination and gives the time needed to plan changes in the supply chain for the entire enterprise. 
Conclusions
On the basis of the set goal and study scope, the analyzes carried out using Ortec software for logistics resources optimization for British American Tobacco Polska summed up the analyzed distribution network for the variant with DC Toruń and after DC transformation into a cross-dock. Annual transport cost and storage costs were only taken into account.
The following practical conclusions can be drawn on the basis of the analysis of the distribution network: 1. DC Toruń has the smallest transport fleet, it is located near two other operational centers, which leads to the consideration of DC transformation into a cross-dock. 2. Upon DC Toruń liquidation, the number of routes it made will be taken over by DC Augustów and DC Poznań in particular. Therefore, the number of kilometers to be made per week will increase by approx. 2,000, which results in an increase of 10.5% per week. 3. Upon exclusion of DC Toruń, the number of route kilometers and the drivers' working time will be increased, however the percentage of car loading will also increase, which directly leads to more efficient use of the transport fleet. 4. Due to the use of cross-docking in BAT, transport activities may be reduced and it may significantly affect the rate of responses to customer needs while maintaining high delivery standards. 5. Due to the transformation of DC in Toruń into a cross-dock, annual transport costs will increase at a simultaneous decrease in storage costs. However, due to higher storage costs in relation to transport costs, this allows for savings of approx. PLN 600,000 per year.
